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R^^p<jrt a dssta e?f'$>r ^^ef'e 

Abstract of JP2000236896 

PROBLEM TO BE SOLVED: To obtain an embryo bud extract free from albumen, having high success 
rate of protein synthesis by neutralization of activity inhibiting protein synthesis reaction induced in 
crushing by subjecting an aqueous solution obtained by crushing plant seeds and extracting the 
crushed seeds to supersonic treatment. SOLUTION: Seeds of a plant of wheat, barley, rice, corn, 
spinach, or the like, are mildly crushed by a crusher, and then, sieved to afford crude embryo bud 
fraction and embryo having germination ability is recovered from floated fraction by flotation using a 
mixed solution of carbon tetrachloride with cyclohexane and dried at room temperature and impurities 
such as seed coat are absorbed and removed by an electrostatic charged body. Then, the treated 
embryo is suspended in an aqueous solution containing a nonionic surfactant, and washing is repeated 
until a washing solution does not become cloudy and embryo component is completely removed to 
afford embryo bud, which is then added to a buffer, or the like, and stirred and centrifuged and the 
supernatant is collected to provide the objective embryo bud extract for synthesis of cell-free protein 
having high synthetic efficiency. 
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S^y 5' — b(Formycin 

5' -phosphate) i-^ti'^lcMM^Tn 0 Z 

[000 1] 

^y)<^ nay-^msm-m t . Mmm^%m(^wm 

[0002] 

0 . 1 1 %iilT t ® 1. ^ i: u -5 X^&^'^'fc 

§il.TV'i^l'i ( inTranscription and Translation: A p 
ractical approach; B. D. Hames, S. J.Higgins, Ed 
s.; IRL Press: NewYork. 1984) , 

[0003] mmmM^zi5if^^yj^?m^fS.co%mi& 
mmm^mF^zw o ^ yf^9w^^wi-<n'^'m[r. 



(2) in vitro-^llcRJtGctiiC. ^ W^°^'®-^J^!c^^M-^^ 
§S^H^O?gtt^*Mi8«(0ffiT. (3) lt2T* 

zfL%x. yf^^9.-^m^<y:>m^mzm lt^ 

<tOSf^3&^'^§iX-Cg=7t:}?)^\ J^fyy (A. S. Spirin) 

<nmmm^\,ziiv^x%,Km^^ 2 oif#P5Jii±(c;b/c-5 
xmm^^h:L)i\,zmi\^. m^(n2.Qm^mx.h^y 

f-^^W^^mA^m^y^fz (A. S. Spirin et al . (198 
8). Science, 242, 1162-1164 ) . — ^tCiSSHJiaKJSS 

WM^miW.?^. C AT^R a s 5: t"JtKW/J^^'-^<7):5' 
yj^9m.^K'^^\rfv\ S/t'9 3-5mg<7)]eJt5i4T-^ 

W I D 6 ) . iix^>tOJj!c«ii±iE {2.) cm 

[0004] -:*r, b 

W ifvA i^yk f|i;|ll— <7)RNA N-^'U ai^^— fe'T^i 
hZhifWfiLX\>^h (Y. Endoetal. (1988) Biochi 
m. Biophys. Acta, 954 , 224-226) . ■f'^ri?*>, iCO 
U4^"y-Atcf^fflL, ^CD:WHNA ( ::^»MTi4 
23S rRNA. W^^XXtlSS, rRNA) iO'^Tf- h'^#:SH 

^^»^jl4^®^i>y4i'y-A^^gtt^bBiR (rip ) t\ z 
^osjE^oisa, 0 4^y --^{4 1 ^^tt"'^ yconmiz 

j:oT^r^KMt*il#g*M^^^ (Y. Endo et al. 

(1992), TIBS, 17, 266-269) » 3A^'a^coK?Lt-Ji: 

(W. K. Roberts et al.(1989) Biochemistry, 

18, 2615-2621 ) „ -3^. tmmmt Lxm^^tifz 

i-^-ytmiti^ ^ yri^w-h^j^^^ii. ta6, wm^ 

mmi-kRmim-»'t^zb^zj:-:>x. i^yj^-^w^^^ 

^KW^'t^Zttmi^jij-'lZ-^tlfz (J. Brununer et a 
1. (1994) Eur. J. Biochem., 219, 425-433, P. Hughes 
et al. (1997) Plant Physiol. , 114, 1568) , 
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[ 0 0 0 5 ] ±iB ( 1 ) co^m^f^b LX . W 

M¥7 - 2 0 3 9 8 4-^i5ffgfc«i. if^mm^y^-^^n^ 

[0006] 

}Vti (L H. Erikson and G. Blobel (1983) . Methods i 
n Enzymol., 96, 38-50) <^#S(C J; -5Tfi';6^XTV^ 

t^mi(^Mxt'^'^mxh-)fz. z<^t:>^. mmmico 
i&miumxmz 7 ffija4 it#p^mT-«± 2 5 %co u 4^- 
v-j^timrf-y^t-^tL. 'ismmTLx\^-^f:i. 

MWPiwfew ( h u^>^cf ) trmmzmmmxmmm 
^j:ijmizj: *)mmLfz»mmcD^mm^y^^^w^m,m 

[0007] 

mmsM iuyf^v-j^^mmmsM) t>^m.^zm^L. 

mmm. itmmmi^zx ^ mm-^mxh ^^t 
L, :^wn^^m.-t^^z^-:'fz. -r^^iy-h. 
mwm^cr,mii^t^j:\^z t ^mLt^immmi^y 

y^^'^wcn^mjjmi.zm-^ . 

[0008] 

hcnx'^h. mmhfzXoi,z. %^</)\^t>^h ^mm^ 

mmmum'mm.^^A.fz^ * <r)^m<D 4> ^t-^ ^ , * 
%mcr>M^\mimmthfzMz\i. p^Httco!i*^w 

^h-Jl^^m^h. -^mBzm^X^ EIL^#i=5rl^H5# 

tttiiffi^iii, u TY^v-M.^mmmzUT^-yit^ivi: 



t.tz. ')^-v-j^t^mrAmzmj"f~y\t^fi.ti:\^ 
'}^^v-2^<rMr'f-y\mifii%^. n 

[00 09] ^^9tmizw.m-rh zt^n-^ ^mmmi'-t 

]yyv^t-i^mtR^iihmm<7im^timfhtLh. 

h(7)^x%. ^^Bj]i,ziimt!:m.mmTtLx . ^jaj?-, 

:t:tJ^^ttzli-! ^-tmf^iv. mztm^j:ijc?)b tx 
(0. 71—0. 8 5mm) . (0. 85mmj;0 

±§ < , 1 mm ST- ) . mm (^mx\ t^-^mR) cos 

m6 izi^ . m.m&mtiim.mmizmm $ tix v ^tz^m^ 
mm^mxh*). mtif. mmm^^mmmizmML. 

[0010] ^^mxit. m^com'itt^fzMz^ Zcr, 

miwm^imzmm-t^. zc^mmjjmt lxi^. m 
fmm^co^ LfzTicmm^m^m^-t^ijmtmf 

hfih. t-fz. ^c^mtmmm'^z-mms.c^yT^/ 

-5^HffieSiJ. y:i-)V'7M^y5' -yirxy x.—V 

(Formycin 5' — phosphate 

T. 5 ' F M p ) m^^Txmwth ^ t i d nmrn. 

ztiimv^x^yr^9m.-^ 

^mfo t . M^zmmx^y^^^m^m^no ztt^ 
[0011] :^mmMi^miiim±. \^hi9>immi^ 

yjii' W^iSt^ic J; !> ^ yri^Wc^^^mt. Kf 

Xh'oXiji.^^L^ lulBLfcSp i r i nl^oyW^M 
«Ifla^^Wt^®-^licv--X-fAcoJ:o^:TS VIS, x^t^ 

yj^^'Ai-^m-^m^izii. mrnm^mm^^ zth 
x^h. mm. ^mm^m\^m^'mnm.^z. x 
^)v^~m'^T^jmi^tsu-^mimx9m{zm^-^fz 
m^\-'ri^mmm^x\i . ^ y^^^m.^mmmz±mmm 

•th^t-b^^t'&Xhh. :s^^-)V^-mtLX 
ii. ATP. GTP. ^vT^y^yym^ifi^fi^fi. 

[0012] iy.T, -^^mz^^^X. aA^'K^OJ^Sr 

m><zmzmm^z%m-t^. mx-t^mi 
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^ t\ mmmmz j; -c n u i^v^iTD^^ttiPfiJSOT 

a. y;fsy-Ac/)MTx->-^t{i:ISii6/i.ii^rV^ (112 
B) . *gS{i^§^v^>&^\ mil,zm^-thzbt)^^(:>it 

[0 0 13] ^lOio^WMffi^SrJlVK S^hFoS^ 
StcP* ( Dihydrofolate reductase; l^T, DHF 

R) ^rJ-K-f--g.mRNASr^TVPfilMt LA-v^i(:* 

mm^ yr<^m-^!^i:iii^tz t^^. mmc^-Wxizj: ^ 

Kmnm,^ifim9=L. -^rnimifii-^Ltz (H2 

c) . zcDi^mi. mB>^zx-^x. MJif-y^f-^-y 
^coi^iiiitt^ yj^^m^mmm'f(r>Miwm'7}^(nwLK 
^wmLtz;it f,zmm-th t t tmx% h . 

[0014] cltoj: 0 {z\^X%fz^l^^im-m'Tf\z\i^ 

izx\ ^m-f^^ xm^zx-oxmmm^y^-^^ 
W'^^mmzmti^h^cDxii^j:\^t^b^t. tm-t^m 

fflS^l B§^f^tC{±6 0%COU;}fy-A:*»i^U U^^/-A 

^JFML . 2B$Pamc{i, ^i'^^< ti;KJ^B^S^?5'J;^^"y- 
A c7) 6 7 U U rfi' y - A ^ ff^^ L T I S i i: 
•9. <ltl.{ifi!*iO:^ffi ([14D) tOJtll 0fg-C'S)l>, f£ 

m^tmmmzmm^hzttm^fixv^Mfi, o. 2m 

•3 i: , U 4^y-A£0 7 8 U U 4^y -A ^JgjS'f-.S. 
(04 C) . SiRra*irRJEEv&l4*5J:t/ 
'^r^KilffAvSttt ^L<±.^LfzZb. 

ti.fzl>Vi.FKi^LX^-^^, ^S>K<50x>S^h;X h U V 



1 0 2 K^P^cOMiS-C-O . 2 m g t ^mi> 

[0015] mz^ m^m\^mmm.-nm<T)mt'^^iiz^x 

RNA^^T^K«[#ftH^^rt'^:^t(c«l^-Cfi. %. 

tVTV^I, (B. S. Negrutskiiet al. (1991), Proc. Nat 
I.Acad. Sci. USA, 88 , 4991-4995) » ^^T\ NP- 

4 0^i:a^i7)|^HattS'J^S?iSOLM2 oaS^OT 

5 yK^#tf?tffi^fflv>fcBS^ffimMc7)ffijf;{cov^T . 

^' yf^^m.-^^^):.(^mmzr>\-^xm^ \^fz o 06 

(^{^Mm^^^-f-bK \m\zi, -5 T § ^> tc^*=5r3»»*i 
[0016] :3 AdfK^SrSIMi; LT . ftSfJ^iS 

\^fziiK z<n>^-^{uzmiy-'^fz^y)^9's.^mmmm. 
<r)mmm\z\^ o mi^x^^-fh^Ui^zm^ < mi 

wsm'm.<rMm-nm<rmmz mm^xh h . 

[0017] 

mim\\ OT. ■^W'm'mm\\z^'^^ h\,zmmkz 
tm-th ifi. -Y^cnmmm\t^m^^z-r>\ -^x <Dm#mE. 

m^'^i-mt^^x-r^^hcoxfiD . *^0^<5OOT± 

[0018] ##i?J 

*mmM^z}3if:t, ^ y^-^i^m-^fS.cTimmi&rMmizm- 
h i^Httco 9 y.> ^9 m.^^wmm.i-fn'mH-^m io mz-t 
hfz^\,z^ ^mti^hmwmmwMmzn o 9 

W^Wf^t LT. f^*«:SrS (Erickson, A.H. et al. 
(1996) Meth. in Enzymol., 96, 38-50 ) fE^^^if 

Slffi(Y. Endo et al.(1987) J. Biol. Chem. , 262,5908 
-5912, S. Yoshinari et al.(1996) Eur. J. Biochem. , 
242, 585-591) tCi^Ti^i+LTt, ^<7)feS. HlAtC 

^\^fzi,o\z^ mm\^fzmk<n^w>.z^±tLh V ri^'y 

-AO 7 %7&^'t-f tCiPtft-r-l. b y j; -7 T , MTt-' 

-yit^^^fx\,^6zt. ^i^iz. u.^mmtti,i,zm. 
Ty'-yitti^^ i^izmn-r^ z t ti^mii>*^b ^-^ti. m 

mi^iZt3if^i^yy^^W-^mt. ¥lfelW^mRNA-)f^ 
XTIiil 0— 2 0^^«y4<'y-A#M-^LJt, \^hi9> 
•S^U y^"y-A±-C«!;*J;<it1f tTV->'l.„ RNA 

N -7"y 3 i-:*'"'-- tf'tc J; siMTT^-yfLcc J; y 4^"y 

-A{imRNAtC^r^(C|llS (y y-X) ^tl.i>Zt^ 

<^m^. -&iS,^<?)y;i<'y-A4^brj!.v— i^gycoi 0% 
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Witt^i><Dt^X.^tl^. Formycin 5 '-phosphate 

(lilT, 5' FMP){iRNA N-^-'Uni/^— -tf'cO 
t§tnM.WMTh^i>^ (J. Ren et al. (1994) Structur 
e, 2, 7-16 ) . M^mmmiS' FM P^5::STtCiffl» 

ifi^t^-^fz (HI B ) « 

[0019] mmm i rj/^ E^omst 

h) <7)*gKrffi{iJohnston^>i50:^ffi (Johnston, F. B. 
et al. (1957) Nature, 179, 160-161) SrSj^LTffll/-^ 

1 0 0 ^'"^A^OS'J-^T-S;!^ (Fritsch ttSRotor Speed 
Mill pulverisette MM) tCj^S^DL. HIIkScSOOO rpmT- 
a^^JjaSJtCffi^^S. in^BJK6000 rpmT'ffiSf^Lf^ 
f^, ^\'-'T«ffi^H^ (;^>yi^A^f-fX0.71 mm-l.OO m 

ra ) m^fz\k. mmYMMhiy^xi^^^vws. (rats 

fbK* : £/:^'a^^^?-y=2 . 5:1) SrfflV^fc^fatC 

ffit--l> ffl^^cO^Mif^* y 1^ y^^c KcrmmM.^ 

M=^«*^fflV>T. (0.71 ram —0.85 mm ) , 

(0.85 mm —1 mm) . Wi^ (0.85 mm —1 mmTfiO® 

M) c7)3B*(c^^S'JL:to /M4]i(^^*i*tKi^^'y^N°^' 
W-^jSvStt^^tfc (US) . Mi. «-fffi5^B#tcSi 

\.ft>h^m^-bmw^m^^zwmtfi'Mr\^ft t> c?) 

'r'$>^i:ft«Stl-i.o ?>:(c. ^cDlSft*^i^nAdfE« 
NP4 0(?)0. 5%?§^«tSiSL, S^ifegt^ff^ffgrJlv^ 

[0020] mmm 2 =j A^-M^a^sc^ii^i: 

ilDSfiSS (Erickson, A.H. et al. (1996) Meth. in 
Enzymol., 96, 38-50 ) {zWt^fz. JilT^0MmijSft4 

^^L , WzmW- 1 g D . 1ml c75Patterson ^>C0 
^rffiSr— SUeZ^L/cttaiJgvS (80 mM HEPES-KOH, pH 7. 
8, 200 mM PK^Sf lOA, 2 mMi^K'<'^'':t-i^'>A, 4 mM 
mtAfVi^'OM.^ 8 jM-J^:^X]y-^ ] — #1 mM( V 
^^'DM) ^7):^'W^°^«^^»P*|5IW^PJT-^b■l> FUT. E- 
64, PMSFS:-#tf) iMtX. ^S^^^L^V^J: d 
L^r*i^>Jt#L/^. 30k X g . 1 S-^mcom'tAzi-yX 

(40 mM HEPES-KOH, pH 7.8, 100 mM WM^V'yJ^^ 



5 mMpMVif-^-i.^'^A, 4 h—)VX'^ 
-ftiLT*3V^?t-fe:7TX7 :5'XG-2 5;{?7A (Coarse) 
t'^Vl'riaSrffofCo |ti:f4^0?iJgS:, 170 -250A260nm 
(A260/A280=1.5) tcMffiL, ^Tt. 4e:^5tCJE tT4tUX 

A-^'^nLxm.wm.m^x'W^u^Lfz. i^. ii6Jii 

T^z5r^LtzMmm9y>^9n-^fm^^^-thm^mn!, 

McOpMtcti, ±Mm\i^Wim.^&crM. 0.17, NP-40 b 
#0.6 iiiMLM2 0«fflT5VS2r#tfV§?ffiSrfflV^fe. 

[002 1] mmms ^■^■y^^^j^^^^mm-?' y 
^^mw,i. mRc7)2 0-6 oxcoM^mmm^-^^. 

±fBErickson ^><?):^rgfetC?P tf^tJlT<5C))i!c^$Ifi^fS5 ^ „ 
1000 units/ml Ribonuclease inhibitor (RNasin) , 30 
inM HEPES-KOH, pH 7.6, 95 mM potassium acetate, 2.6 
5 mM magnesiumacetate,2.85 mM dithiothreitol , 0.5 
mg/ml creatine kinase, 1.2 mM ATP, 0.25 mM GTP, 16 
mM creatine phosphate, 0.380 mM spermidine, 20S 
mc^) L-amino acids (# 0.3 mM) , 0.05% NP-40 (7)fil. 
mzm^LfzU& (Endo, Y. et al. (1992) J. Biotec 
h. , 25, 221-230 ) TmMLfzCPS> ##dihydrofolater 
eductase mRNA (80 mg/ml RJE^i;) ^:50 mCi (ml MIC 
mRmtzK)) 0[U-i*C) leucine (166 mCi/mmol) 

'jya. ffl V* !> MMmRNAMtc IE t fz^^mmmrfx-RsXi 

[0022] mmm 4 mwmz j; ^ 3 A^fM^ 
mm^ yf'^'^m.-^m^c^mm: 

it n A y ^ N° ^ fi^Jt iO:^aj 

(Endo, Y. et al., (1992) J. Biotech., 25, 221-23 

0 ) iMmmm i coKjmm. ^ rx^<^'-{ ry-!^- is 

pectra/PorRCE, MWC0:25k, volume: 0.5 ml) iZXtl. 
RJiESS^Ol Om^mcom^m^ (20 mM HEPES-KOH, pH 
7.6, 95 mM potassium acetate, 2.65 mM magnesium ac 
etate, 4 mM dithiothreitol, 1.2 mM ATP, 0.25 mM GT 

P, 16 mM creatinephosphate, 0.380 iiiM spermidine, 
20 MM^ L-amino acids (# 0.3 mM) , 0.005% NaN3 

, 0.05%NP-40, E-64, PMSF#1 mM) tC^ftUT^OjtW 
mX\ Kje{iiSSl2 0«T'iff-3/i. 

[00 23]*M^J5 ^y^-^^M<^J^f^ 

^i&^m^tzbz^. miiz^-t^diz^ ^^fi5, 0 
0 0—1 3 0, 0 0 0£7)a^<o^yyN"^'a^?a)^ft<-^ 
iSc-f-s z h . ^mMmnRmmm l m l S;^ o 

0. 3 — 1 . 8msTh-)fz (mi) . 
[0024] 
[|S1] 
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DHFR (20I[Da} 

1.8 me/ml- -Stt^tJ 
Human mitoehomLdal Met-tRNA syndietase {84kDa) 

Lttdfeirase (GOkDa) 

0.7mB/ml - -mn^K) 
Green fluoreacfflit protein (27kDa) 

OAmgfad ' -^fSWD 
Human RNA helicase A (ISOkDa) 

ProteaaomeActivatar Proteins o,P,T(2«, 28. 31 kDa) • Jin*T^^^"5IteT*-:>ft 



[0025] mmmi>zt6\,-^x . ^yj-<^«.-^i&iS^(7)-^ 

. 1 * C - n -f ><7) ^ y y N° ^ ji^fiK^. 

^-yj^tmimmibcom-X (Endo. Y. et al. (1992) 
J. Biotech., 25, 221-230 . Endo, Y. et al. (1975) 
Biochim. Biophys. Acta, 383, 305-315 ) COlEttt^fi^ 

[0026] 

muhX^mTh^ . tfz. 9y->-^^9.<^'y^M\L^mt 

mmi^^}Viti)^-^^i.z-^£^ . yyj^m^mm^z 

[HI] (A) 3i.^-K^iErfflSa^(Cfcttl>IMT7^~>' 

/SRNA SrT-iJyMIIcOf*, 4 'J T > j ./l-T S 

feLfc» ^■;^^^*tt'<7)^^Ep{ir-u y\.z^hmm.KMz 

MS;tL:l>2 8SrRNAt?)3' f|IIi7)if>irT-\ '/lVlM(nm 
-f-{i:RjEB#ra (h) ^^-r. icORNA air^i;5.8S rRNA 

MTr-y-fL* (%) . aW{d:RJEB#ra ( h r ) 

(B) 5'FMP tCj;§RNA N-glycosidase (J!KTt— 



[112 ] J: -&i^;!)^^>i7) h y ^>'i7)|^ 

(A) h \] -f- y-s-afiEa^ttmsffiSrSDs-^-s y r y )vt 5 
-fTA. \^~yis.m±^=f-m.^~A-. 

(B) i5fe^tM»3ailS4'CORNA N-glycosidase vg'|4, ffl^r 

p^fi^oMfttcov^TH 1 A b nmi>zUT'f=-y\m^m 
v-ym^-j^-i^ayvxj-jvbLxmzmm: 

BrSix^^lSa^t^ 2 8 SrRNAw 3 ' fiwiffn-*^'!'. 

(C) ^if K^tti«^ffli^;^c^s>/ ^Mzii»h9 yn9 
®-^^vStt. aiRilM{±5' CAP Yt^DHFR^n-h'^^ 
mRNA^fflV^;'^. 

[H3 ] mi^<m.i-^Axmbmm^y)^9W^^-^ 

tt„ mWS\\\Zii^\^fzi.0i,Z^ (0.71 mm --0.85 m 
m ) . tt>a (0.85 nun --Imin ) , ^4 (0.85 mm —1mm 

T-a-sffrnM^^m'-K y xf - 1/ y« tcPK? I $ ix S ) (?) 3 B 
:Ji-t:Ji-SyL. >'^N°^'e-^)3Si®ttS: 5 ' CA 

P -fttDHFR-mRNA ^^Mi: LTflViTiiSLTt;, 

[114 ] MW^s^iE^'ii^asrfflv^itrKy y d<y-Ayt 

:?->-5]^tf« ^yvN-^'W^itigi^!. oi^PbI(a) , mpai 

(B) . 2^Pb1(C. D) 1 0'-4 0%l£||j^lt 

?g«^ffi@'t43Ty7i^"y-A&ii-Mt/s„ ii4>(c) m. 
fr-^fz (■— ■) , (D) ii:^^c7)4IE^#|^^^^^,|gi^ 

[ H 5 ] aiRsucosDs-^r y T^' y /i-t s k yjvmM 
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(A) M^mWftk. CBB(Ccx)iiiassie Brilliant Blue) ^Ife 

(B) ^' >■V^°^?«-^J£SiE{± 5 ' CA 
P #|;DHFR- mRHMmMt LT, 2 6JKT- 1 4 C-n-f 

i^ycoffitTt-enm. oWf^ (i^-yi ) . i 

->2 : TfjIMi?)^-y h ; ^-^3. 4 : fr^g:^T« 

[0027] i>zmmLtzmm<^m^mm. a — x > . ^ 
tii^zmm&o. 0 5%Np-4o imuLfz'sm ( — ) . 
2o«^LMTsyffi^«3 0 omn^tsmm (•- - 



i mm u . v -^Tixio ^ w ^° t np-4 

0 ^-irtf (»«jgo. 0 5%) ^bpj^m. m4tmm 

[117] rJA^»^fee*iiM)}a-^^^fflV^T-^^t 

^r^-r-^ ^">-f (BMV ) ■ ]y — y2 : DHFR ; l^— 
yBibhShayh'U Tmet-tRNA-^RicP* ; l^-V 4 

— 6 : rn-frV-AvStt^LSS a. BMV 
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